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Writable optical registration carrier and method for 
manufacturing a master mould for such a writable registration carrier. 

The invention relates to a writable optical registration 
5 carrier including at least one writable track, onto which a programme can 
be written, which programme comprises information stored in the form of 
variation in a physical parameter. 

The invention furthermore relates to a method for 
manufacturing a master mould for such a writable optical registration 
10 carrier. 

It is known to use a so-called master mould for 
duplicating optical registration carriers, such as CD-ROM's, by means of 
which master mould said CD-ROM's are manufactured either directly or by 
means of auxiliary moulds produced with said master mould, is known in 
15 the industry. One advantage of such a manufacturing method is that 
relatively large numbers of CD-ROM's can be produced in a relatively 
inexpensive manner. 

As disclosed in the applicant's patent WO 99/17288, 
it is furthermore possible by means of the master mould to provide the 

20 CD-ROM to be subsequently produced by means of said master mould with 
verification effects stored in verification positions thereon. The 
programme stored on the CD-ROM and/or the playback equipment for the CD- 
ROM and/or separately suppl ied software include means for verifying whether 
the expected verification effects are indeed present at the previously 

25 known verification positions. In this way it is possible to distinguish 
original CD-ROM's from copied CD-ROM's. On the copied CD-ROM's, which 
have for example been produced by means of another master mould, no 
verification effects will be present at the positions corresponding to 
the verification positions. Also in those cases where the original CD-ROM 

30 thus produced is copied directly onto a writable optical registration 
carrier, such as a CD-R (recordable), said verification effects will not 
be present on the copied CD-R. 

A method of this kind is quite suitable for producing 
CD-ROM's by means of a master mould. When the method disclosed in WO 

35 99/17288 is used, it is still possible to copy optical registration 
carriers, but it will be relatively easy to recognize whether an optical 
registration carrier is an original or a copy. 
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At present writable optical registration carriers, such 
as CD-R's, are also used for producing relatively small series of 
registration carriers. When a producer produces CD-R's and subsequently 
distributes them, it is relatively easy for a user of such a CD-R to 
5 make further copies which are impossible to distinguish from the original 
CD-R's. 

The object of the invention is to provide a writable 
optical registration carrier that can be distinguished from copies and/or 
that cannot be copied. 
10 This objective is accomplished with the writable optical 

registration carrier according to the invention in that the track includes 
verification effects that have been provided thereon at verification 
positions. 

The producer of a CD-ROM, for example, records a 

15 desired programme onto a number of identical writable optical registration 
carriers (for example CD-R's). The verification positions associated with 
the specific series of CD-R's and the verification effects that are present 
at the verification positions are stored in this programme or in a 
separately supplied programme. It is possible to recognize the CD-ROM 

20 as an original specimen on the basis of the verification effects that are 
present at the verification positions. In addition it is possible to 
arrange for the programme to function only if the expected verification 
effects are indeed present at the verification positions. 

The verification effect is preferably such that the 

25 desired programme can be recorded onto the track by means of the available 
writing equipment, whilst the verification effects will either be 
considered as illegible or as detectable by the available reading 
equipment. When a user attempts to copy such an optical registration 
carrier according to the invention to a writable optical registration 

30 carrier that is known per se, a deviant, for example illegible, signal 
will be detected at the verification positions by the reading equipment. 
When the information from the written optical registration carrier 
according to the invention is subsequently written onto the known optical 
registration carrier, it will not be possible to record any information 

35 at the verification positions, therefore. If random information is recorded 
at the verification positions after all, it will be possible to read this 
information again by means of the reading apparatus to be subsequently 
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used, unlike the verification effects of the original optical registration 
carrier. 

Accordingly, the verification effects must preferably 
be arranged in a way that makes it impossible to produce a copy of an 
5 optical registration carrier that includes verification effects identical 
to those that are present on said optical registration carrier by means 
of the standard reading and writing apparatus that is available on the 
market. 

Different verification effects adapted to the 
10 registration carrier in question are possible for the various writable 
optical registration carriers, such as CD-R (CD-recordable), CD-RW (CD- 
rewritable), DVD-R (DVD-recordable), DVD-RW (DVD-rewritable) and other 
DVD formats, such as DVD+RW, DVD-RAM. 

Another advantage of the writable optical registration 
15 carrier according to the invention is that a producer himself can record 
the desired software onto a selected number of registration carriers. The 
producer does not need to turn to a manufacturer of master moulds for that 
purpose. 

It is noted that EP-A2-0 936 610 discloses a 

20 registration carrier wherein verification effects can be recorded onto 
the registration carrier together with the programme. A registration 
carrier of that kind is not capable of being written on, however. 
Furthermore it is noted that WO 99/11064 discloses an optical registration 
carrier which is likewise provided with verification effects, which have 

25 been recorded thereon simultaneously with the programme. The optical 
registration carrier according to the invention, on the contrary, is a 
writable registration carrier, onto which verification effects are provided 
at verification positions in advance and a desired programme is only 
recorded thereon at a later stage by the user. 

30 One embodiment of a writable optical registration 

carrier according to the invention is characterized in that the writable 
track includes a track following arrangement, which is suitable for 
addressing positions along the track, whilst the writable track is 
provided, at least near one of said verification positions, with a second 

35 variation of a physical parameter, which constitutes at least one of said 
verification effects. 

A track following arrangement formed in the track, for 
example a wavelike pattern, is suitable for addressing the position along 
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the track. The second physical parameter can be an interruption in said 
wavelike pattern or a modulation that has been generated in said track. 

The invention will now be explained in more detail by 
means of the drawing, wherein: 
5 Figure 1 is a schematic view of a device suitable for 

carrying out a method according to the invention; 

Figure 2 is a schematic representation of a part of 
a writable optical registration carrier according to the invention. 

The example shown in Figures 1 and 2 concerns a writable 
10 optical registration carrier in the form of a CD-R (CD-recordable). It 
will be apparent that the optical registration carrier may also be another 
writable and rewritable optical registration carrier that is known per 
se. 

Figure 1 shows a device 1 that is suitable for carrying 

15 out the method according to the invention. Device 1 includes a module 2 
for generating a desired, known CD-R wavelike pattern 3 in a track. Device 
1 furthermore includes a second module 4 for generating a modulation signal 
5 for providing verification effects at desired verification positions 
in the track. Module 4 is controlled by module 2 for providing the 

20 modulation 5 generated by module 4 at the desired, predetermined 
verification positions that have been generated or transmitted by module 
2. The signals from modules 2 and 4 are fed to a laser beam recorder 9 
via lines 7, 8. Then a desired spiral -shaped track is formed in a master 
mould by means of laser beam recorder 9. Subsequently, discs of plastic 

25 material are produced either directly, by means of the master mould, or 
by means of auxiliary moulds to be derived from the master mould, which 
discs are provided with a mirror image of the track that is present on 
the master mould or with a copy thereof. Following that, the coatings 
required for a CD-R are applied to the plastic discs. 

30 Figure 2 shows the track 10 that is present in the 

master mould and, subsequently, in the CD-R. Track 10 comprises the wave 
pattern 3 generated by module 3. In addition, track 10 comprises at 
predetermined verification positions 11 a modulated track portion 12 that 
includes interruptions 13 resulting from the modulated signal 5. 

35 The operation of the writable optical registration 

carrier according to the invention will now be explained in more detail 
below. 
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A manufacturer produces CD-R's according to the 
invention in the above-described manner. 

A producer who wishes to record a programme onto a CD-R 
according to the invention in order to produce a CD-ROM writes the 
5 programme data onto track 10 by means of known writing apparatus. The 
producer has the information with regard to the verification positions 
and the verification effects of the specific CD-R that are present thereon. 
Consequently, no relevant data will be recorded at the verification 
positions. The writing apparatus that is currently available is relatively 
10 robust, so that the interruptions 13 in track portion 12 will not interfere 
with the writing apparatus following track 10. Also the verification 
positions and the verification effects present thereon are stored in the 
programme to be recorded onto the registration carrier. 

When the thus obtained registration carrier (CD-ROM) 
15 is used, the programme present thereon will control the reading apparatus 
to verify whether the verification effects are indeed present at the 
verification positions. If this is the case, further activation of the 
programme can take place. 

If a user wishes to copy this CD-ROM, the interruptions 
20 13 present in track portion 12 will be detected by the reading apparatus 
upon reading the required information that is present on track portion 
12 of the CD-ROM. The effect of the interruptions 13 and the information 
in track portion 12 is preferably such that the data being read will be 
considered illegible and non-corrigible. 
25 The conventional writing apparatus, however, is only 

capable of writing readable information, whether relevant or not. It is 
not possible, therefore, to write information that is illegible, like the 
information that is present on track portion 12. 

In one example of producing a CD-R according to the 
30 invention, a modulation pattern 5 comprising pulses having a 50% duty cycle 
and a period of 2 jL/seconds was used. The effective length upon play-back 
of the entire track portion 12 was about 1.6 m seconds (800 period) to 
about 3.2 m seconds (1600 period). The signal was written onto track 10 
with 13-111 pulses by means of a standard writing apparatus. Upon reading 
35 of track portion 12 by means of standard reading apparatus, the correction 
module that is present in the standard reading apparatus attempted to 
correct the information present in track portion 12 at C1-C2 level, which 
are correction methods for CD audio as well as for CD-ROM correction 
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errors. The format and the duration of the error present in track portion 
12 appeared to be such, however, that the reading apparatus considered 
said track portion 12 incorrigible. Attempts to copy the CD-R thus produced 
b.y means of known reading and writing equipment cannot result in an 
5 identical copy of the track portion 12, therefore. At present it is not 
possible, using the current writing apparatus, to write information that 
the conventional reading apparatus will not be able to read at a later 
stage. It is possible, however, to have the writing apparatus write 
information that can be read by the reading apparatus and that will 
10 subsequently be considered to be irrelevant or that cannot be further 
processed by the reading apparatus. 

The verification effects on track portion 12 disturbed 
and destroyed the CI and the C2 parity as well as the user data and the 
subcode in the track portion 12 in question. These effects cannot be 
15 generated with the standard writing apparatus that is currently available. 

The verification effects to be recorded onto the track 
portions 12 and the lengths of said track portions 12 must be determined 
individually for each type of writable optical registration carrier. 

Thus the PO-parity and the Pi-parity in track portion 
20 12 will have to be destroyed for DVD, for example. 

The length of the track portion 12 that includes track 
modulation with pulses was 1.6- 3.2 m seconds. This length is greater than 
the length that is currently considered to be corrigible and thus allowable 
for a properly functioning CD. 
25 The differences between a conventional CD-R and a CD-R 

according to the invention are also optically discernable. 

It is preferred to provide the verification effects 
outside the control portions, such as lead-in, lead-out, etc. 

Instead of providing the track with a wavelike pattern 
30 for the purpose of addressing a position along the track, it is also 
possible to provide other known track following systems. 

It is also possible to provide the verification 
positions and the verification effects present thereon separately, for 
example on a floppy disc. 



BNSDOCID: <\NO 0135403A1_I_> 



WO 01/35403 



PCT/NLOO/00710 



7 

CLAIMS 

1. A writable optical registration carrier including at 
least one writable track, onto which a programme can be written, which 

5 programme comprises information stored in the form of variation in a 
physical parameter, characterized in that said track includes verification 
effects that have been provided thereon at verification positions. 

2. A writable optical registration carrier according to 
claim 1, characterized in that the writable track includes a track 

10 following arrangement, which is suitable for addressing positions along 
the track, whilst the writable track is provided, at least near one of 
said verification positions, with a second variation of a physical 
parameter, which constitutes at least one of said verification effects. 

3. A writable optical registration carrier according to 
15 claim 2, characterized in that the second variation of a physical parameter 

has a modulation that substantially corresponds to a modulation of the 
programme that can be recorded in the track. 

4. A writable optical registration carrier according to 
any one of the preceding claims, characterized in that at least one track 

20 portion provided with verification effects has a length which is greater 
than a predetermined, for the registration carrier in question, corrigible 
length of an error present in the track. 

5. A writable optical registration carrier according to 
any one of the preceding claims, characterized in that said verification 

25 effects generate incorrigible reading errors during operation. 

6. A method for manufacturing, by means of a master mould, 
a writable optical registration carrier according to any one of the 
preceding cl aims, which registration carrier includes at least one writable 
track, onto which a programme can be written, which programme comprises 

30 information stored in the form of variation in a physical parameter, 
characterized in that random verification positions are generated on the 
track, after which verification effects are provided at the verification 
positions on the master mould. 

7. A method according to claim 5, characterized in that 
35 a track following arrangement is generated by means of a first apparatus 

in a track to be formed on said mould, whilst a second variation of a 
physical parameter is generated by means of a second apparatus, after which 
said track is formed on said master mould by means of a laser beam, which 
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track comprises both the track following arrangement and second variations 
of physical parameters, wherein said second variation is provided near 
one of said verification positions, forming at least one of said 
verification effects. 
5 8. A method according to claim 6, characterized in that 

said second variation of a physical parameter has a modulation that 
substantially corresponds to the modulation of the programme that can be 
recorded onto the optical registration carrier. 

9. A method according to any one of the claims 6-8, 

10 characterized in that said verification effects are provided at least along 
a track portion having a length greater than a predetermined, for the 
registration carrier in question, allowable length of an error present 
in the track. 
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